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First6ances At Language and Culture
-In Mathematics Education

By

Luis Ortiz-Franco

.

The-mathematics education of bilingual, students is a complex question to consider.
.

There is a dearth of information on this t(3piC since it appears that researchers

have done little investigation in this area. .On the one hand, the emerunce.aml

development.of mathematics education and its accompanying empirical investigations

,ileac not addressed; for the most part, issues and qutstions related-tO minority

students in general, and tb linguistic and culturally different stucteep in

particular. bin the,other hand, investigations in Bilingual education 'aswell
/

as bilingual school programs have also retained distant from addressing these

issues.

In 1972,-Begle conducted a study investigating some 4earning correlations

among Chicano and tofi-Chicano-iiiidents. One finding was that the pre-tests did

knot correlate with the post-tests for Chicano students as well as they dij.for

the-non-Chicano pupils. This finding motivated tegle'(1993) to State' that cultu al

factors should not neglected when assessing mathematics education of Chicano

students.

Since then, there have been several studies addressing. ifferent aspects of

this intricate problem relating to the mathematics education of bilingual students..1

1

(Begle et. al:, 1975, Begle et! al., 1975, Ginther and tegle1975, Ortiz-Franco 1977

and Tsang 1976.)11More recently, Lovett (1980) discussed aspects particularly

relevant to the teaching of mathematics to bilingual students. He identified three

major areas Of concern: (1) lailguageof instruction; (2) 'cultural referents; and

(3) cognitive styles. These and other topics will be touched on in this article.
.

During the 1980 National Council of Teachers of Mathematics (NCTM) conference

in Seattle, Washingtgf, two of the scheduled sessions were &Toted to the discussion

to



of issues in mathematics education aftecting minority-students; -Onp meeting was

part of the official NCTM conference'rogram'entitled."Language and Culture In

04.

the Mathematics Curriouluth of the 80's" on'Thhrsday, April 14 1980.2 The

second meeting was held the following day and it was sponsored by the National

Institute of-EducatiOn (NIE) independent from NCTM. Th* NIE spo naoredimeeting

was organized to discuss the salient iisues in.mathemftics education researcb

'for minorities.3 Topics concerning Asian Americans, American Indians, and

'

Chicanos were.disjeed.4

The purpose of this- article is to share with the mathematics educatio n

.. /44.

community the highlights of these two meetings.

PROCEEDINGS- FROM THE MEETINGS

The NCTM Session. Two of the three papers presented at the NCTM session were

-

further discussed in the NIE sponsored meeting but this was not the case for the

third' one. The latter was .concerned with verbal problemaolving in mathematics

among Chicano students %d it is summarized below. The other two are summarized

in another section.

A reanalysis of thedati from a small empirical study reviewed\in the third.

paper sugge sts the plausibility of different cognitive structures hetween Spanish-

speaking and English- Ipeaking Chicanos. Different reliability patterns o f some

'achieVipment tests, some test results of psychological processes and(ta'from a

set of mathematlical verbal problems for thise two populations were reported. This

data, in turn, resulted in different intercOrrelations of the measures'administered.5

Title cultural referents 9f the original English of the tests wereitl

.modified to match the cultural Context of these students who participated iri the

...,-

" study. Subsequently, the instruments were translated into Spanish. The modified
. ,

English version was administeredto the English-4peaking Chicanos and,-the Spanish.

. :

versiop was administered to.the Spanish-Speaking Chicanos.
d
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At least four major plausible inferences can be drawn from these data.

Watching'cultural referents in tests to the culture of EnglishSpeiking

Chicanos may be necessary but it is not sufficjoent for assuring test

IP
1

reliability;

.4 2. The different intercorrelation coefficients are indicative of different

cognitivb structures between these two saimples belonging to the same

cultUral group. The implicatidi may be'that differences in cognitive

structures may 'exist tetween and with& cultural groups;i

3. The reliability coefficient's indicate the needto develop tests'for
.

psychological processes
ri f,
for English-Speaking Chicanos; '. f

. :

. '

. A .

4: The tests for psychological 'processes can be translated from one language
.

SEnglish) to another (Spanis wittiout losing their reliability.

The remaining portion of this essay highlights the major points contained

in the.papers presented at the NIE sponsored meeting.

TheNIE Meeting. The NIE meeting pr ?ceeded in two parts. The firrst part was

,a general discussioA, and the otherconsisted of a presentation of the documents

prepared for the meeting. Of the many points made in the general discussion, lo

'4osely interrelated aspects merit mention here. The paucity of mathemktics

education' research investigating questions afgecting minorities was lamented and

participants urged federal and professional agencies to devote more resources to

this 'area. Alio', participants deplored the small number of minority mathematics

education researchers in the V.S.

Now, let us consider the two papers presented. The ideas from both of them

can be categorized into six broad areas: biingualleducation, curriculum, teaching

and teacher- training, ethnography, testing,and basic research.

Bilingual Education. Direct and indirect observations^of bilingual education

in.practice provide'the background of the papers. The documents make it clear that

by oversight or intent, mathematics education has been largely ignored in most

t7'
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of the bilingual education programs in the schools. Most often than not, students
\

P. :
in biIngual programs receive mathematics instruction ZW En%lish. The comparative

4

4

efficacy of this practice has not been widely evaluated.
4

In the view of some oftthe authors, there is a lack of perspective regarding ,

the place 4nd role of msthematil in the bilingual elementary school curriculum.

This aspect needs further scrutiny.

Curriculum. The articles make the f011owing Ovservations pertaining to

mathematics and bilingual education.

1. There are no complete, coherent, and comprehensive bilingual elementary

school mathematics programs vailable;

2. Many topics in mathematica_a a independent of lar ge and 1ulture

provided that the fundamental preskills, have been adequately strengthened;,

3. The-development of quality bilingual mathematics materials emphasizing

learning by seeing, doing, and particiPating needs attention;

4. Investigations addressing the questiOn f how much mathematics knowledge'

and skill imstigrant'students haVe,are notoriously absent. This in turn

frequently leads tolimproper decisions Concerning the placement of these

students in the existing local curriculum;

,5. Studiei comparing the mathematics curriculum prevalent in the U.S. and

in the country of origin of immigrant students should be undertaken.

Teaching and Teacher Education. The documents mention the following points with

respect to this topic.

(1. When teaching_mathematics to biling al students in a bilingual atmPsphere,
* , . .

teachers should have (a) an adequate command of the technical math
.

vocabulary in the language involved; (b) a sound.preparation in the

C
mathematical c cepts of the elementary school curriculum; (c) techniques

for minimizing the eoffects of the language and cultural variables with
4

the purpose of maximizing mathematical thinking and mathematical processes;

6
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4

2. More emphasis on, mathemstici is needed -is} the preservice training programs

r
for prospective elementary school teachers'in order to indrrease their

_

effectiveness in teaching mathematics;

3- FreserVice mathematics education programs for teacheYs:should (a) encourage

k, 4

prospective teachers to utilize homemade teaching materials; (b) faCilitate
.

first hand experience in problem solving and applications of mathematical

concepts'in a variety of different situations; and (c),enable prospective

teachers to develop math labs /IA mathintere:t centers.

4. Courles integrating mathematics content} infPrmation about'the. earning
\

characteristics of Atildzen, and mathematic teaching method's are needed`
.

5. Bilingual mathematics specialists should be used ei thif K=6_1evel'to

impart mathematics instruction in the vernacular language of the students.

Testing. Four major points in the area of testing can'be discerned from,

the essays.

1. Tests in English, standardizedor not, do not measure accurately the

know.J.edgeSand academic achievement ot bilingual s tudents. Adequate
_

testing instruments need to be dtveloped.:

2. Local school districts ought to move away from adhering to natipnal

forms and develop lscal, pnee as more'italistic indicators of mathematics

achievement.
4.

3. It is frequently the case that bilingdal and minority students get low

Acores on tests due to unfamiliarity with the necessary test marking
.14414

strategies.' These students should be taught test taking technjquee

lb.ihat their actual'knowledge can be more accurately assessed.

4., Item analysis, test reliability and validity ought to be integitl parts

of the testing process when bilingual-students are involved.

. Ethnography. Bilingual communities in the-U.S. are known to undergo changes

in their population\ make -up more frequently than_fhe Aon-bilingual communities.

!")

ir
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Attenti& must bedgiven to these factors i order to better meet the mathematic,
,

education iIeds of the students' involved. For tnstance, it ;as been observed in

the past that Aaian Amer- ican students usu ily demonstrate a highdr mathematick

achievement that any other minority group ,This intUrn has led to the. belief

that Asian American students do not ital.l have any problems in coping with

%mathematics. However, the incfeased infl x of Asian immigrants to thts country in

the last few years has drastically chang the characteristics of the Asian

.American Community. Thus, many of the p eviously held assumptions about this 4

.population must now be reexamined.

The Hispanic community is not exempted f om this phenomenon.

Basic Research. Empirical investig tions studying different aspects of

mathematics learning among bilingnalan minority students in the U.S. are ve#5i

few. This lack of data and knowledge =e doesdnot permit generalizations regarding
%.

the diffeteences or similarities in 0; earning of mathematics between these

'qf

.populations and the majority population, However, there is some evidence suggesting :

., I,

that differences lo exist due to culture% Whether these differences st m from
. . . i -.

. is I

different learning patterns, cognitive seructures, social variables, or linguistic'
..- ,

factors remains to be investigateU.
..

.

The following topics are identified a* needing systematic, investigation:
6

'''

t
.

I. Longitudinal studies with an approOriate developmental program fOr students
, .

% (minority and/or bilingual) who are not expected to learn mathematics not

reading;

2. Longitudinal studies designed'to geterate information regarding the

cognittve skills that mayjbe precursors to mat ematical thinking, con;epts,

apd skills;

3. The cultural meaning of numerosity (numerou sness) as being different in ,

,

eifferent cultures, and whether high achieving students may not be .

affected by the cultural content of Mathematics verbal problems;

4. Ethnographic approaches to error'patterns in hathematics d to pfoblem-
, e.4r

8
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solving proCesses;

# 7 i

5. Inquiries4as to what degree the pattern . of reading (left to right),
v

teaching practis, and linguistic and cultural contexts affect the

meaning of equali

.

_
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CLOSING REMARKS

,

Additional details and other points not reviewed in this :mei le may be reed.

,N1q-

in the volume containing the papers (see note 4). It should be ob erved that 7

mathematics education research in particular, and mathematiCs educ tion in general,

can ke more reliable if findings and practice be found in

c

O

replicated research

studies with minority students. The absence 91f such replicatIons only add to the

dubiousness of what pbrports m
I

be d outcoirs. It is ti to strive to

develop a sound mathematics, education

majority.

disciplinejor all and not jut for the

44
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NOTES

1. This article by Ginther and.Begle later evolved into A-Ph.d, dissertation by
a Q

i1,. .

-Ginther (1976): DAI, Vol. 37, No.,2, Page 851-A. 'A briefer version of the',
. .

. .
.

. .

dissertation eaapiredkin Journal For Research In MathematictEduction, voi..2e
....... 1

,..

I
Nov(2:March 1978, pages i18-125-,also authoreaby Ginther.

.
. . i

2. The panelists at 'the NCIM session -Were Tony Gallegbs, Department of Education,
i

HighlAdi University, Las Vegas, New Mexico;-Luis Ortiz-FrAnco,.NIE; and

. .
1

.
. /

Sau-Lim Tsang, Asian Ameelcan Bilingual Center, Berkeley, 0.4

3. A total of eight people participated in the NIE 'sponsoredjneeting. I'These

'included the three panelists of the NCTM session and Albezp M. CastA0a,
. %

-Department of Curriculum and Instruction, University of Texas at Austin;

, t . .

Hilda Serna, Elementary School Teacher-in the Laredo School District, Laredo,
,

# , - ... .

,Texas; Dora 'Serna, Mathematics Instructor, Laredo Community College, Laredo,

... ' .
Texas; Claudette Bradley, Ph:D.4tudent, Harvard University; and Ed Esv, NIE.

'

1 .

. The proceedings ofI, the NIE sponsored meeting is available through ERIC

, .

under the title "Salient Issues In Mathematics Education Research or .

Minoritiei", compiled by Luis Ortiz-Franco: ED 191 694.

5. The study referred to.here is that 'of Luis OrtizFranco (1977). Analysis
*

of the data subsequent to, the Ph.D. study revealed that three of the seven
4

tests'administered to the English-speaking Chicanos.showed a Cronbach
4, '

reliability coefficient lowei than'OV. Those tests with such,a low reliability

were Necessary Arithm4tic Operations,. Syllogistic Reasoning, and'Problem Solving

I

Inventory (PSI). The spanish,version of,all seven tests showed a'Cronbach -

C

reliability coefficient higher than 0.5 when administered to Spanish4speaking

Ch icanos.

I

I

, 1'
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